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ABSTRACT
Factors that influence the public’s interest in pursuing genetic testing to determine athletic
ability are not yet known. The purpose of this study is to compare interest in genetic testing
marketed for athletic ability and susceptibility to sports-related injuries among athletes and the
general public. Additionally, this study aims to determine if genetic determinism, knowledge and
elements of perceived utility influence their overall intention to use the results of such genetic
testing. Participants were recruited through social media platforms to complete an online survey
measuring their intention to pursue testing under various circumstances, intention to use the results
to change sport behavior, and extent to which they perceive information about muscle composition
and susceptibility to sports-related injuries to be useful and important. Bivariate analyses compared
athletes and the general population and multiple regression identified factors associated with
reported intention to pursue testing.
Of the 178 participants, 56 were collegiate or professional athletes. Athletes were more
likely to report that they would pursue genetic testing marketed for athletic ability under various
circumstances (p=0.004), perceive the importance of such testing to be higher (p=0.006), and were
more likely to perceive genetic testing to be useful in predicting sport performance (p=0.005) based
on bivariate analyses. Intention to use results (p=0.532) and perceived usefulness of testing for
injury susceptibility (p=0.259) were not statistically different across the two groups.
Perceived usefulness of genetic testing for sport performance (p<0.001), and perceived
importance placed on such testing (p<0.001) was found to be significantly associated with reported
overall intention to pursue testing, while being an athlete was not significant. While younger
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participants reported a higher overall intention to pursue such genetic testing (p=0.031), other
variables (age, gender, race/ethnicity, education, and whether participants have ever had genetic
testing for any reason) in the model were not statistically significant.
Results of this study show there is an overwhelming interest in genetic testing marketed
for athletic ability - both the general public and athletes expressed wanting to know information
regarding injury susceptibility (77.0% and 80.4%) and sport performance (66.4% and 82.1%),
respectively. Additionally, this study identified that cognitive components of perceived utility (i.e.,
perceived usefulness of results and perceived importance of information) are the strongest
correlates of overall intention to pursue testing. These findings reveal that both populations have
misconceptions in their knowledge of the capabilities of such testing - the majority of participants,
57.6% of the general public (n=68) and 55.7% of athletes (n=29) answered either none or only one
knowledge question correctly. Although current genetic testing capabilities remain poor predictors
of either injury or sport performance, participants were found to be overly confident about how
much information genetic testing marketed for athletic ability could provide.
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INTRODUCTION
The rapid growth of medical genetics in recent years has led to an increased understanding
of the role genes play in determining an individual’s response to the surrounding environment. The
completion of the Human Genome Project sparked a revolution in traditional medical genetics and
gave rise to the idea of personalized medicine based on an individual’s genetic makeup.1 The rise
of direct-to-consumer (DTC) companies has shifted genetic testing from clinical and medical
diagnosis to commercial use.2 Among the ancestry and health-related information offered by some
commercial genetic testing companies, is the ability to learn about variants in certain genes thought
to affect an individual’s athletic ability and susceptibility to sports related injuries. One of the most
prominent topics discussed in current literature is genetic determinism: the belief that human
behavior is controlled by biological composition and genetics. However, the role that genes play
to determine athletic ability only account for a small percentage of variability, and athleticism
remains largely determined by training.3
The ACTN3 and ACE genes have been the most widely studied genes to date that have been
found to have an association with athletic performance4. These genes play a role in determining
muscle fiber composition and have been linked to muscle strength and endurance. A particular
variant in the ACTN3 gene creates a short protein that is quickly broken down. Individuals with
this variant in both copies of their ACTN3 gene have a complete absence of the α-actinin-3 protein,
which has been found to be associated with a reduction in fast-twitch muscle fibers in the body.
Studies have found that slow-twitch muscles are more common among athletes who play highendurance sports, such as long-distance runners, while individuals with a high proportion of fast1

twitch muscles are seen more commonly in athletes who rely on speed and strength, such as
sprinters.4
The ACE gene is responsible for creating a protein that encodes for an enzyme which plays
a role in converting angiotensin I into angiotensin II, a hormone which primarily controls blood
pressure but is also thought to influence skeletal muscle function. A particular variant in the ACE
gene has been found to have some association with higher levels of the hormone converting
enzyme and is thought to be related to an increased proportion of fast-twitch muscle fibers.5
Additionally, several genes have been found to be associated with increased injury susceptibility.
A particular variant in the TNC gene, with encodes the Tenascin-C protein and is involved in
regulating tendon response to mechanical load, has been shown to be associated with chronic
Achilles tendon injury.6 Furthermore, genome-wide association studies (GWAS) have examined
the entire genomes of elite athletes in order to identify areas of the genome that may be associated
with athleticism. Although these studies have identified more than 150 genetic variations that may
be associated with athletic performance, the significance of these variations have not been
identified, and a large number of these genes may only contribute a small amount to the overall
athletic performance of an individual.7
Despite the lack of strong associations between genotypes and athletic ability, genetic tests
for athletic ability are available on the consumer market. Prior research has found that there is a
willingness by professional athletes and support staff to engage in genetic testing to improve sport
performance and reduce the risk of injury, and that they believe genetics is an important factor in
determining athletic ability.8 However, little is known about how factors such as perceived utility
and genetic determinism influence an individual’s intention to pursue such testing. Additionally,
prior research has not yet compared these factors among the general public and athletes. Studying
2

these two populations in parallel may help to determine variability in their perceptions about
testing and identify the factors driving intention to pursue testing as evidenced by their reported
likelihood to seek out genetic testing marketed for athletic ability under various circumstances.
Personal utility is defined as “the meaning and worth a genomic test brings to an individual
from that individual’s perspective.”9 Studies of personal utility in the context of genomic testing
distinguish between the terms personal utility and perceived utility. While personal utility is used
to refer to testing that yields clinically valid information, perceived utility is defined as perceptions
related to test results that may not be clinically actionable.10, 11 Personal and perceived utility have
been shown to be elements related to an individual’s potential valued outcomes of genetic testing,
such as the importance placed on understanding personal health risks.10 Therefore, perceived utility
may be a factor which influences the intention to pursue genetic testing with limited clinical
evidence.
Perceived utility has been observed to include both cognitive and behavioral elements, and
these aspects combined have been shown to predict behavior intention to seek out direct-toconsumer testing.13 This study evaluates two cognitive aspects and one behavioral aspect of
perceived utility. Cognitive aspects include the importance placed on information provided by
such genetic testing (perceived importance) and how useful such results would be (perceived
usefulness). The behavioral element includes participants’ intention to use the results to change
sports-related behaviors (i.e., change type of sport or change level of physical activity).
This research aims to identify the degree to which perceived utility, genetic determinism,
and knowledge impact the likelihood to seek such genetic testing for athletic ability, and to explore
differences among athletes and members of the general public. Although current genetic testing
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capabilities are a poor predictor of athletic ability, this study will reveal if such testing is perceived
as useful and important and whether those perceptions drive intention to test.
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METHODS
This study was approved by the University of South Florida’s Institutional Review Board
(IRB) and determined to meet human subjects research exemption criteria. Data were collected
using a cross-sectional survey over a 6-week period, from 08/27/2020 to 10/08/2020.
Participant Eligibility and Recruitment
Eligible participants were English speakers between the ages of 18 and 65. Professional
and collegiate athletes were recruited via word of mouth and through pre-existing personal and
professional contacts of the first author. The general public was recruited through postings on
social media platforms, such as Facebook. Participants were provided with an anonymous link to
the survey and asked to read the informed consent document before proceeding with the survey.
Confidential or identifying information was not collected, and there was no compensation provided
for participation.
Survey Development
A 10-minute survey was created in Qualtrics by the PI and was reviewed for content
validity by a PhD trained genetic counseling researcher, a pediatric geneticist, and two practicing
genetic counselors. Nine genetic counseling students piloted the first draft of the survey and
changes were made based on their recommendations. The final survey consisted of 29 closedended questions and 1 optional open-ended question, assessing participants’ perceived utility
(perceived usefulness and importance of information marketed by such testing) to ultimately
identify the factors contributing to the intention to pursue genetic testing for athletic ability.

5

Measures
Participants were asked a series of questions about 1) demographics, 2) sport or type of
physical activity and reasons for training/participating, 3) whether they have had genetic testing,
4) the reason for genetic testing, 5) interest in genetic testing for marketed athletic ability and
susceptibility to sport-related injuries, 6) genetic determinism (the extent to which they believe
environmental and genetic factors contribute to athletic ability), 7) knowledge questions, 8)
whether genetic information should be considered in sport selection and eligibility, 9) perceived
usefulness of genetic testing for athletic ability/injury susceptibility, 10) perceived importance
placed on information provided by such testing, 11) intention to use results to change sport
behavior, and 12) intention to pursue such genetic testing under certain circumstances. Participants
who answered that they have children and/or plan to have children in the future were asked a series
of analogous questions about their current or future children. At the end of the survey, participants
were given the opportunity to complete an open-ended question to provide additional comments
regarding the topic.
Two questions asked participants about their interest in such genetic testing - whether they
would want to know if they had a genetic variation that might be associated with 1) sport
performance and 2) injury susceptibility. Response options for these questions were “yes”, “no”
and “unsure”.
Genetic determinism was measured using 4 questions asking participants “to what extent
do differences in the environment (such as training, practice and opportunities) and genetics,
contribute to the following: 1) general athletic ability, 2) speed, strength and power, 3) endurance
and exercise duration, and 4) susceptibility to sport-related injuries. For each question, participants
were asked to select a single response option from the following: “only environmental differences
6

contribute to the trait” (1), “mainly environmental differences contribute to the trait” (2), “both
genetic and environmental differences contribute to the same extent to the trait” (3), “mainly
genetic differences contribute to the trait” (4) and “only genetic differences contribute to the trait”
(5). These 4 questions were found to have moderate inter-item reliability (α=0.65).
Participants were asked to respond to three knowledge questions about whether they
“agree”, “disagree” or are “unsure” about the following statements: 1) “This type of genetic testing
will tell a person what sport they would be good at”, 2) “This type of genetic testing will tell a
person if they will be injured while playing a sport”, and 3) “This type of genetic testing tells a
person that they have certain variants that are associated with a higher number of fast-twitch or
slow-twitch muscle fibers.” Answering “agree” or “unsure” to statements 1 and 2 were considered
incorrect, while disagreeing with these statements was considered correct. Answering “agree” to
statement 3 was considered correct and answering “disagree” or unsure” was considered incorrect.
Knowledge scores were calculated by summing the number of questions participants answered
correctly and ranged from none (0) to all three (3).
Two cognitive and one behavioral components of perceived utility were measured. The
cognitive components included 1) perceived usefulness, and 2) perceived importance. Participants
were asked two 5-point Likert-type questions about perceived usefulness - How useful genetic
testing marketed for athletic ability would be if it provided information about 1) “Sport
performance – whether you might be better at endurance sports or sprinting”, and 2) “Whether you
are at a high or low risk for sport-related injury”. For the final regression model, answers to these
questions were collapsed into 3 categories: 1) useful, 2) neither, and 3) not useful. Perceived
importance placed information marketed by such testing was measured by averaging three 5-point
Likert-scale questions asking the importance of information about susceptibility to sport-related
7

injuries, muscle composition and general information about athletic ability (α=0.813). The
behavioral component of perceived utility, was measured by averaging scores from three 5-point
Likert-scale questions asking how likely they would be to make changes to their type or level of
physical activity, or choose a sport based on genetic test results marketed for athletic ability,
muscle composition and risk for sport-related injuries (α=0.807).
Our outcome of interest was the intention to pursue such genetic testing under various
circumstances. This was measured by averaging scores from 6 Likert-type questions assessing
respondents’ likelihood to seek genetic testing under various circumstances including whether it
was free, cost <$100, cost >$100, or was part of a larger test that provided more information about
their health, and likelihood to get tested if a coach/teacher or teammate/friend/family
recommended the testing (α=0.85). Scores ranged from 1 (highly unlikely to seek testing) to 5
(highly likely to seek testing).
Analogous questions measuring intention to use results to change behavior,
intention to pursue testing and perceived importance of such testing for their children or
future children were asked of participants who had children or planned to in the future.
These questions also demonstrated high inter-item reliability (α=0.89), (α=0.862) and
(α=0.811), respectively.
Data Analysis
Participants were divided in two groups; those reporting being current or former collegiate
or professional athletes in one group, and the general public in another. Descriptive statistics were
used to characterize these two groups on demographic variables, their sport/type of physical
activity/reasons for participating, whether they have had genetic testing and the type of test and
reason for testing, interest in genetic testing marketed for athletic ability and susceptibility to sport8

related injuries, genetic determinism, knowledge, perceptions of genetic testing utility, and
intention to pursue testing. Independent samples t-tests were conducted to assess for differences
between the athletes and general public related to intention to pursue such genetic testing and the
three aspects of perceived utility.
Bivariate correlations were used to determine which factors (i.e., perceived usefulness for
sport performance and injury susceptibility, perceived importance, and intention to use results)
showed significant correlations with intention to pursue testing under various circumstances.
Factors that were significant were included in a multivariate regression model to determine which
remained significantly associated with intention to pursue testing after controlling for demographic
variables. A second multiple regression was used to determine which factors are associated with
the overall decisional intention to pursue such testing for their children. Data were analyzed using
the Statistical Package for Social Sciences (SPSS).
The first author reviewed open-ended responses to identify thematic categories. These were
then reviewed by the last author and modified until consensus was reached. Responses were coded
into each thematic category and sub-themes were created to identify a variety of common
responses within each category. After coding responses, the number of responses in each thematic
category were counted.

9

RESULTS
A total of 187 individuals began the survey. Responses from 9 participants were removed
because they did not complete at least 50% of the survey. Responses from all other individuals
who began the survey, met inclusion criteria and passed the attention check questions were
included in the analysis. Of the 178 surveys analyzed, 122 were from the general public, and 56
were from athletes.
Participant demographics can be found in Table 1. Among the 178 participants, 32 (26.2%)
of the general public and 22 (39.3%) of athletes identified as male. Additionally, 91 (74.6%) of
the general public and 43 (76.8%) of athletes identified as white. More than half of participants
from the general public and athletes had completed at least a Bachelor’s degree, 69.9% and 55.4%,
respectively. The average age of respondents among the general public was 29 years old, and the
average age of athletes was 32 years old.
The sports currently or previously played by athletes and the type of physical activity
reported by the general public is included in Table 2. The majority of athletes participated in Cross
Country and Track & Field (n=12, 21.4%), and the gym was the most popular form of physical
activity reported by the general public (n=65, 75.5%).
Table 3 summarizes participants’ responses to genetic testing questions. When asked
whether they would want to know if they had genetic changes associated with sport performance
and injury susceptibility, the majority of the general public and athletes responded “yes” (n=81
(66.4%), n=94 (77.0%) for sport performance, and n=46 (82.1%), n=45 (80.4%) for injury
susceptibility, respectively). When asked if such genetic testing should be used for sport
10

eligibility/selection, the majority of respondents from both populations responded “no” (n=83
(75.5%) and n=41 (73.2%), respectively). Responses to questions measuring genetic determinism
showed that most respondents in both populations (n=59 (86.6%) and n=27 (87.1%) respectively)
indicated that both environmental factors and genetics contribute equally to overall athletic ability.
Answers to knowledge questions are summarized in Table 4. The majority of individuals
from each population agreed with the statements “this type of testing will tell a person what sport
they will be good at” (n=76 (64.4%) and n=33 (63.5%), respectively) and “this type of testing will
tell a person if they will be injured while playing a sport” (n=80 (67.8%) and n=34 (65.4%),
respectively). These responses were deemed incorrect as current genetic testing capabilities are
not predictive. The majority of individuals from both populations also agreed that “this type of
testing will tell a person that they have certain variants that are associated with a higher number of
fast-twitch or slow-twitch muscle fibers” (n=88 (74.6) and n=36 (69.2), respectively), which is a
correct statement. The majority of participants, 57.6% of the general public (n=68) and 55.7% of
athletes (n=29) answered either none or one knowledge question correctly (Table 5).
Table 6 summarizes findings from bivariate analyses comparing athletes and the general
public on the outcome of interest (i.e., intention to pursue testing) as well as results of cognitive
and behavioral elements of perceived utility measured in this study. Compared to the general
public, athletes were more likely to intend to pursue such genetic testing under various
circumstances (p=0.004, t=2.939, df=159). Certain aspects of perceived utility were higher among
athletes compared to the general public including their perceptions of the importance of results
from such genetic testing (p=0.006, t=2.779, df=157) and the perceived usefulness of testing for
sport performance (p=0.005, t=1.975, df=163). No significant differences were found between the
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two populations’ intention to use results to change behavior (p=0.53, t=-0.626, df=159) and
perceived usefulness for injury susceptibility (p=0.259, t=1.133, df=163).
Additionally, no significant differences were found between the athletes’ and the general
public’s intention to pursue testing for their children under various circumstances (p=0.195,
t=1.304, df=140), perceived importance of such testing for their children (p=0.376, t=0.889,
df=137), and intention to use results for their children (p=0.564, t=0.550, df=138).
Bivariate analyses found significant correlations between intention to pursue testing and
perceived usefulness for sport performance and injury susceptibility, perceived importance of
information, and intention to use results (results not shown). Knowledge and genetic determinism
were not significantly correlated with intention to pursue testing and were therefore not included
in the regression analyses. When controlling for age, gender, race/ethnicity, education, and
whether participants have ever had any type of genetic testing, intention to pursue testing under
various circumstances did not differ significantly based on whether the participant was an athlete
or not (p=0.085). Overall intention to pursue testing was most strongly influenced by the perceived
usefulness of such testing for sport performance (p<0.001) and the perceived importance of
information provided by such testing (p<0.001). Additionally, younger participants reported
higher overall intention to pursue such genetic testing (p=0.031). Gender, race/ethnicity,
education, and if participants have ever had any type of genetic testing did not significantly
influence the reported likelihood to pursue such genetic testing. The adjusted R square value
indicates that the statistically significant variables are together explaining 51% of the variation in
the likelihood to pursue testing. These results are summarized in Table 7. Additionally, when
controlling for age, gender, race/ethnicity, and education, the overall intention to pursue such
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testing for children (results not shown) was significantly influenced by perceived importance
(p<0.001) and the intention to use results to change their child’s sport or training (p<0.001).
A total of 84 respondents commented on the open ended question: general public (n=56)
and athletes (n=28). Three major thematic categories were identified, including benefits, concerns
and limited utility. In some instances, responses included content that fell into multiple thematic
categories. The majority of the responses discussed by both populations (general population= 42%,
athletes= 50%) were regarding the potential benefits of such genetic testing. The most common
benefits discussed were related to injury susceptibility and children’s sports training. The
“concerns” category included discrimination, unfair advantages, discouragement, privacy/cost,
and general concerns with testing children. Sub-themes under the “limited utility” category
included lack of personal utility, uncertainty about the utility, other factors beyond genes that
influence sport performance, and the need for more information. Themes/subthemes identified
among the general public and athletes, as well as example responses, can be found in Table 8 and
9, respectively.
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DISCUSSION
To our knowledge, this is the first study to assess and compare how the perceived utility of
genetic testing marketed for athletic ability differs among athletes and the general population, and
identifies the factors that influence the overall intention to use results of such testing. Among the
elements of perceived utility studied, perceived usefulness of such testing for sport performance
and the perceived importance of results provided by such testing were found to be the factors most
strongly associated with overall intention to pursue genetic testing. Although athletes reported they
would be more likely to pursue such genetic testing, differences in their intention to pursue testing
were largely accounted for because athletes were more likely to perceive the information as
important and useful in predicting sport performance. Overall, both populations perceived the
utility of such testing to be high and expressed high interest in information about muscle
composition and susceptibility to injury that is sometimes included in marketing such testing. The
results of this study indicate that if the information provided by such genetic testing is perceived
as important and useful, people are willing to pursue such genetic testing regardless if they are an
athlete or not. This is noteworthy at this time, given that current genetic testing capabilities are a
poor predictor of overall athletic ability and susceptibility to injuries.
Interestingly, whether or not they intended to actually use the results to change their sports
behavior did not significantly influence their intention to pursue testing for themselves. Prior
research has shown that results from direct-to-consumer genetic testing may have an impact on
behavior. One study, which assessed public awareness and consumer interest in DTC testing,
identified that approximately 60% of participants intended to use results for health management
14

purposes.13 Another study demonstrated that there is a reported willingness by professional athletes
and support staff to engage in genetic testing to improve sport performance and reduce the risk of
injury and they found that 80% of athletes and support staff believed such testing would be
valuable in predicting sport performance and risks for injury.8 The results of the current study
support these findings, as both populations were found to believe that results from DTC genetic
testing marketed for athletic ability would be useful and important, and that these two factors most
significantly influenced the behavioral intention to pursue such testing.
Education level, knowledge, and genetic determinism were not found to play a significant
role in influencing the overall intention to pursue such testing. This may be attributed to the
relatively low knowledge scores and limited variation in genetic determinism (with nearly all
participants responding that both environmental and genetic factors contribute to athletic ability).
Previous research has shown that lower science knowledge is significantly associated with
behavioral intention for DTC testing of athletic ability.16 These findings show that despite the
higher education level reported by our respondents, their science knowledge may be limited,
especially regarding the current capabilities of genetic testing for the purpose of determining
athletic ability. Participants tend to believe such testing is more predictive in determining athletic
capabilities like endurance and risk for injury than it truly is. Nonetheless, participants were not
found to have radical views of genetic determinism; most participants answered that a combination
of genetic and environmental factors play a role in athletic ability. A study which sought to explain
discrepancies in the literature regarding genetic determinism found that radical views on genetic
determinism manifest themselves in isolated contexts, and that most responses to questions
regarding health and behavior in relation to genetics show a generally neutral tone to the
contribution of genes and behavior.12 In the current study, the questions asked were specifically
15

worded to assess genetic determinism specific to athletic ability, and included both a genetic and
behavioral component. This may explain why participants were found to answer more neutrally in
regards to genetic determinism, even when high percentages report interest in genetic testing
marketed for athletic ability and the intention to use results from such testing to change behavior.
As described by previous studies, eliciting beliefs about genetic determinism in a specific context
may prove to be more difficult than previously thought and requires further research.
Limitations
The novel survey developed for this study was the first to use these measures. Although
these questions have not been validated by prior research, exploratory factor analysis (results not
shown) verified the construct validity of the scale measures and Cronbach alphas showed high
inter-item reliability among the questions comprising each measured construct. Additionally, the
generalizability of study results may be limited by our method of participant recruitment.
Individuals who volunteered to participate in this study comprised a highly educated group, who
likely participated due to a potential interest in the topic. Finally, the knowledge score in this study
was limited by three questions which specifically asked about current genetic testing capabilities
to inform on athletic ability, muscle composition and risk for injury. Future considerations may
involve a more comprehensive knowledge score that includes additional questions assessing
baseline science knowledge.
Conclusion and Future Directions
The results of this study identify that cognitive components of perceived utility (i.e.,
perceived usefulness of results and perceived importance of information) are the strongest
correlates of overall intention to pursue testing. These findings reveal that both populations have
misconceptions in their knowledge of the capabilities of such testing – participants were found to
16

be overly confident about how much information genetic testing marketed for athletic ability could
provide. Future research is needed to assess participants’ baseline science knowledge to determine
whether their overall science knowledge is low despite being a highly educated group, or if they
only lack understanding specifically about current capabilities of such genetic testing.
Although these genetic tests do not provide information that most genetics experts would
consider useful for athletic ability (i.e., determining what sport to play, level of physical activity,
and risk for injury based on genotype), participants from both populations believed that such
information would be important to them. Future research is needed to identify why athletes and
the general public believe this testing would be useful and important, and what is driving these
misconceptions about the perceived utility of genetic testing marketed for athletic ability.
Ultimately, these results are important because current genetic testing cannot definitively
predict athletic ability and susceptibility to injuries, yet both populations report an overall interest
and believe that such genetic testing is useful. This raises an ethical argument regarding the current
use of such testing in sport eligibility and selection. Although participants from both populations
agreed that genetic testing should not be used for sport eligibility/selection, institutions may begin
to use genetic testing in this way. In fact, China has reported performing genetic testing on athletes
as a selection process for the 2022 Winter Olympics.15 However, China is not the first nation to
use genetic testing in this way; Uzbekistan has also reported using genetic testing on children to
determine their physical abilities and Olympic potential.15 Messages to help individuals understand
the lack of predictive nature of genetic testing marketed for athletic ability may be needed on both
an institutional and individual level. Additional education may also be helpful regarding the
limited capabilities of these tests to provide definitive information about optimum level of physical
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activity and risk for sport-related injury solely based on results of genetic testing marketed for
athletic ability.
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APPENDIX A:
TABLES
Table 1. Participants' Demographic Information
General Public
N (%)

Athletes
N (%)

Male
Female
Other

32 (26.2)
89 (73.0)
1 (0.8)

22 (39.3)
34 (60.7)

White
Black
Asian
Hispanic
Multiracial
Other

91 (74.6)
2 (1.6)
8 (6.6)
11 (9.0)
10 (8.2)
0

43 (76.8)
0
0
7 (12.5)
5 (9.0)
1(1.8)

High school/equivalent
Some college, no degree
Associate degree
Bachelor's degree
Post-graduate degree

4 (3.3)
18 (14.8)
15 (12.3)
47 (38.5)
38 (31.1)

3 (5.4)
14 (25.0)
8 (14.3)
21 (37.5)
10 (17.9)

Variable
Gender

Race/ethnicity

Education

Table 2. Sports and Type of Activity Reported by Populations
Sports currently or previously played by student and
professional athletes
Cross Country / Track & Field
Soccer
Tennis
Basketball
Swimming
Other*
Types of physical activity reported by the general
public
22

N (%)
12 (21.4)
8 (14.3)
7 (12.5)
6 (10.7)
4 (7.1%)
24 (42.9)
N (%)

Table 2. (Continued)
Gym
Running
Outdoor sports
Yoga/Pilates
Do not exercise
Other*

65 (53.3)
33 (27.3)
23 (18.9)
23 (18.9)
15 (12.4)
62 (51.0)

*Football, cheerleading, sailing, baseball, softball, lacrosse, dance, rugby, wrestling, cycling, field hockey, body building,
volleyball, and discuss throw.
**Group fitness, swimming, biking, and indoor sports

Table 3. Participants' Responses to Preliminary Genetic Testing Questions
General Public
Variable
N (%)
Have had genetic testing for any reason
Yes
21 (17.2)
No
88 (72.1)
Unsure
13 (10.1)
Who ordered genetic testing
Healthcare Provider
12 (57.1)
Participant (Self)
9 (42.9)
Reasons for testing
Ancestry
13 (10.7)
Genetic condition
14 (11.5)
Carrier status
8 (6.6)
Athletics
1 (0.8)
Other
2 (1.6)
Want to know - Sport Performance
Yes
81 (66.4)
No
19 (15.6)
Unsure
22 (18.0)
Have had testing for sport performance
Yes
2 (1.6)
No
120 (98.4)
Unsure
0
Want to know - Injury Susceptibility
Yes
94 (77.0)
No
17 (13.9)
Unsure
11 (9.0)
Have had testing for injury susceptibility
Yes
1 (0.8)
23

Athletes
N (%)
6 (10.7)
46 (82.1)
4 (7.1)
3 (50.0)
4 (50.0)
4 (7.1)
1 (1.8)
0
2 (3.6)
0
46 (82.1)
5 (8.9)
5 (8.9)
2 (3.6)
52 (92.9)
2 (3.6)
45 (80.4)
6 (10.7)
5 (8.9)
1 (1.8)

Table 3. (Continued)
No
Unsure

121 (99.2)
0

51 (91.1)
4 (7.1)

Yes
No
Unsure

6 (5.5)
83 (75.5)
21 (19.1)

4 (7.1)
41 (73.2)
4 (7.1)

Average Genetic Determinism
Environmental factors
Both
Genetic factors

4 (5.9)
59 (86.8)
5 (7.4)

3 (9.7)
27 (87.1)
1 (3.2)

Used for sport eligibility/selection*

*Valid percentages were calculated for the following variables due to missing responses.

Table 4. Respondents' Answers to Knowledge Questions
General Public

Athletes

Question: "This type of testing will tell a person…"
What sport they would be good at
Agree
Disagree/Unsure

N (%*)

N (%*)

76 (64.4)
42 (35.6)

33 (63.5)
19 (36.5)

If they will be injured while playing a sport
Agree
Disagree/Unsure

80 (67.8)
38 (32.2)

34 (65.4)
18 (34.6)

That they have certain variants that are
associated with a higher number of fast-twitch
or slow-twitch muscle fibers.
Agree
Disagree/Unsure

88 (74.6)
30 (25.4)

36 (69.2)
16 (30.8)

*Valid percentages were calculated due to missing variables. General public: total=118, missing=4. Athletes: total=52,
missing=4.

Table 5. Knowledge Scores
General Public
N (%*)
20 (16.9)
48 (40.7)
30 (25.4)
20 (16.9)

Number of questions answered correctly
0
1
2
3

Athletes
N (%*)
10 (19.2)
19 (36.5)
15 (28.8)
8 (15.4)

*Valid percentages were calculated due to missing variables. General public: total=118, missing=4. Athletes: total=52,
missing=4.
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Table 6. Comparisons of Outcome and Perceived Utility Measures
Construct
Intention to Pursue Testing
(outcome)
For self
For children
Perceived Importance
(cognitive utility)
For self
For children
Perceived Usefulness
(cognitive utility)
Sport Performance
Injury Susceptibility
Intention to Use Result to
Change Behavior
(behavioral utility)
For self
For children

General Public
Mean ± SD

Athletes
Mean ± SD

p

t

df

3.00± 0.99
3.35± 1.10

3.45± 0.98
3.61± 1.16

0.004
0.195

2.929
1.304

159
140

3.61± 1.11
3.71± 1.11

3.93± 1.22
3.88± 1.18

0.006
0.376

2.779
0.889

157
137

2.32± 1.18
1.79± 0.96

1.92± 0.93
1.67± 0.76

0.005
0.259

1.975
1.133

163
163

2.92± 1.14
3.47± 1.36

3.50± 1.02
3.67± 1.27

0.532
0.564

-0.626
0.55

159
138

Table 7. Results of Multivariate Regression Showing Factors Influencing Overall Intention to
Pursue Testing Marketed for Athletic Ability (For Self)
Significance
Variable
B
95% CI
β
t
(p-value)
Intention to Use Results to
Change Behavior
0.111
[-0.16-0.238] 0.117
1.732
0.085
Sex
-0.039
[-0.277-0.199] -0.020 -0.323
0.747
Education (Years)
0.039
[-0.52-0.130] 0.048
0.842
0.401
Ever Had Testing
-0.950
[-0.390-0.200] -0.037 -0.639
0.524
Age
-0.010 [-0.018-(-0.001)] -0.127 -2.180
0.031*
Race
0.108
[-0.150-0.366] 0.049
0.825
0.411
Athlete
0.191
[-0.46-0.428] 0.095
1.593
0.113
Perceived Importance of Results
0.335
[0.200-0.470] 0.354
4.899
< .001**
Useful for Athletic Performance
0.232
[-0.059-0.234] 0.283
3.622
< .001**
Useful for Injury Susceptibility
0.087
[-0.046-0.428] 0.085
1.176
0.241
2
R
0.543
2
Adjusted R
0.511
* p < .05, ** p < .001
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Table 8. General Public Open-Response Themes and Representative Quotes
Thematic
Benefits
Concerns
Limited Utility
Categories
Sub-themes Beneficial for injury
Discrimination, unfair
Questioning utility, no
Identified
susceptibility, beneficial
advantages,
personal benefit,
to child's training, other
discouraging, concerns multifactorial, want to
benefits
for privacy/cost,
know more
concerns for testing
children
Sample
Genetic testing may help I don’t believe that it
I love the idea of using
Responses
and encourage a lot of
should be used in
the test to determine
developing children to
sports/training. It gives someone’s risk of
explore sports they have
a unfair known
injury and use that for
a chance to flourish in. It advantages over those
prevention but I’m still
also may align people
who can’t get tested or
not sure how I feel
who should compete
have poor test results.
about using it to
competitively and who
determine if someone
should instead stick with
should be playing a
social settings.
specific sport.
I think it's a great idea as Genetic testing in this
Science is important
long as the athlete wants manner is way of
and I love the
it. It can help them
selection. Selection
application to better
[athletes] alter their
such as this was done
understand if I am
training habits to better
during the Holocaust.
prone to injury.
suit their innate
Allow people to choose However, the results of
capabilities.
what activity they want the test are unlikely to
to do based on what is
change my personal
of interest to them.
interests or the way I
enjoy
I think in terms of
My main concerns
I think it could be
children and recreational about the use of genetic extremely beneficial to
sports, genetic testing
testing is, can insurance know how genetics
would be helpful to know companies or
would be affecting the
if you/your child
employers access this
athlete. However, one
shouldn’t play a certain
information, or will any must also consider the
sport because you’re
genetic info be shared
environment
more likely to be injured. with entities for the
surrounding the athlete
purposes of criminal
if this were to be used
investigations. I have
to employ professional
read that some folks
athletes or pick student
have lost health
athletes for a team.
insurance due to
sharing of data from
other commercially
available tests.
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Table 8. (Continued)
Total
40
for each
thematic
category
(N*)

26

28

*56 total responses were received from the general public for the open-ended question. Themes were tallied
based on the number of times they were present in each response. Total number of themes exceeds total
responses because in many instances, more than one theme was identified in one response.

Table 9. Athletes Open-Response Themes and Representative Quotes
Thematic
Benefits
Concerns
Limited Utility
Categories
Sub-themes
Beneficial for injury
Discrimination,
Not useful information,
Identified
susceptibility, tailor
privacy concerns
multifactorial, want to
personal training,
know more
beneficial information
for children, useful for
training/coaching,
other
Sample
I think the uses for a
I don’t know how my
Can be a great indicator
Responses
genetic test for medical genetic information
of ones ability but
reasons such as
might be used. I’m
shouldn’t be the
knowing susceptibility being told it’s for sport determining factor in
to certain injuries
performance, but the
regards of making a team
would be helpful. It
data could be used
or playing a sport
might help people to be behind closed doors
more aware of certain
for other things that I
aspects of sports that
can’t track and be sure
might put them at
of. Genetics is a
greater risk for injury.
powerful yet
The preventative care
dangerous tool of
that can come of that
study.
might save them
money down the line
or prevent an injury
that prevents them
from continuing in
their sport
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Table 9. (Continued)
My opinion, it’s a good
opportunity to know
more about my body
and my child’s body. It
is a good start to
writing great workouts
with personal
characteristics.

Total
for each
thematic
category (N*)

As a professional
athlete, I’m always
looking for ways to
improve my
performance and I
believe this testing
would be very helpful
in finding ways what I
can work on and pay
attention to.
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Just because you’re
good at a sport does
not mean you will like
it. So streamlining it so
you’re sectioned by
athletic ability and
proficiency may help
foster better athletes,
but it may foster a
toxically more
competitive
atmosphere as people
are selected or make
claims by genetics. Not
to mention that this
could open the door for
people to try and
inquire about genes
and have kids with
people just because
they think they’ll make
an NFL Star. The
potential repercussions
if genetic testing in any
capacity is not handled
properly are
dangerous.
I don’t believe you can
tell someone they
won’t be good at
something just because
they don’t have the
right genes.

Curious how that would
play out for coaches
recruiting in the NCAAcertain athletes may be
not considered due to
genetic traits. There are a
lot of pieces that go into
sport performance, it
would be interesting to
learn about the genetic
aspect.

5

19

The information from a
genetic test might be
valuable, but it is
important to look at the
bigger picture and
consider environmental
factors.

*28 total responses were received from the general public for the open-ended question. Themes were tallied
based on the number of times they were present in each response. Total number of themes exceeds total
responses because in many instances, more than one theme was identified in one response.
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